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GUIDELINES FOR ENGINEERING GEOLOGIC REPORTS
FOR TIMBER HARVESTING PLANS

The following guidelines were prepared by the California Department of Conservation, Division of Mines
and Geology in cooperation with the California Department of Forestry and Fire Protection, State Mining
and Geology Board, State Board of  Registration for Geologists and Geophysicists, and the State Board of
Forestry. Note 45 was developed with input from representatives from over 30 governmental and
professional organizations, universities, industry consultants and the environmental community. Significant
comments were made by the Association of  Engineering Geologists, North Coast Regional Water Quality
Control Board, National Marine Fisheries Service, Redwood National Park, and the U.S. Forest Service.
The guidelines may be used by California Registered Geologists, Certified Engineering Geologists,
California Registered Civil Engineers, or Geotechnical Engineers when preparing engineering geological
reports for Timber Harvesting Plans (THPs) on private, State, and Local Agency timberlands.

Purpose

Timber harvesting and its associated activities can affect the public health and safety, listed species and their
habitats, water quality, or public lands by activating landslides or increasing surface soil erosion. The
purpose of these guidelines is to aid geologists and engineers in identifying and assessing the geologic
framework of proposed timber harvesting operations to evaluate those effects.

An engineering geologic report prepared under these guidelines should assess how activities associated with
timber harvesting could affect the physical environment, particularly with respect to sediment input to
watercourses and lakes. The level of investigation conducted under these guidelines should be based on the
potential risk to public health and safety, listed species and their habitats, water quality, or public lands. In
many cases, portions of these guidelines can be modified or omitted due to the absence of given concerns or
issues at the site.

The report should be written for review by agencies and the public and be prepared so that Licensed Timber
Operators can understand and implement specific mitigation measures.

The report should include at a minimum, the following information:

I. General Information

A. Timber Owner
B. Timberland Owner
C. Name of THP or other identifier
D. Location  (also see section IX, b)

1. 7.5' U.S. Geological Survey Topographic Quadrangle
2. Legal Description

a. Township, Range, Section
b. Assessors Parcel Number (optional)

3. County
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4. Watershed
a. River System from published USGS topographic maps
b. Named tributary stream (from published topographic maps)
c. Planning Watershed as defined by the California Department of Forestry and Fire

Protection (to be supplied by Registered Professional Forester [RPF] preparing the THP)

E. Methods of Investigation

1. Reference all published and unpublished maps and reports.
2. List all aerial photographs used in the study. Include copies of one set of stereo aerial

photographs in the report with the THP boundaries outlined.
3. List dates of field investigation/mapping.
4. Describe subsurface exploration methods (if done).
5. Include an analysis of the data (do not just give conclusions).
6. Describe applicable studies and technical models.

F. Individuals Contacted

II.    Scope of Investigation

The scope of the engineering geologic investigation and report should be focused to evaluate the
potential for proposed timber harvesting activities to adversely affect public health and safety, listed
species or their habitat, water quality, or public lands. The scope of the report should be clearly stated
and should be based on both the geologic constraints present at or near the site and the potential risk of
those hazards on the environment. Where the report is focused on a single issue, an explanation of why
the scope was limited should be included.

A. Public Safety
Has the Registered Professional Forester (RPF) preparing the THP identified any houses, public
buildings, roads or other features in a position where they could potentially be adversely affected
by landsliding or surface soil erosion associated with the proposed timber harvesting activities?

B. Water Quality
1.     Has the RPF identified that this THP has been in a watershed that has been classified as

impaired by sediment by the U.S. Environmental Protection Agency or other regulatory
agency?

2. Has the RPF identified any domestic water supplies that could potentially be impaired by
sediment derived from timber harvesting activities? If so, these facilities should be shown on a
map with respect to the proposed THP.

C. Listed Animal or Plant Species
Has the RPF identified listed rare, threatened or endangered species or their habitats within the
watershed that could be adversely affected by potential landsliding or erosion associated with the
proposed operations?

D. Public Lands
Has the RPF identified parks, wildlife refuges, or other public lands that could potentially be
affected by landslides or soil erosion associated with the proposed timber harvesting activities?

III. Geologic Conditions

A.   Bedrock Geology
1.     Formation names and ages
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2. Lithology (rock types)
3. Fabric (beds, joints, fractures) � The relationship of fabric and structural elements, where they

are well defined and continuous, to hillslope aspects within or adjacent to the THP area should
be evaluated.

4. General range in physical properties (density, hardness, strength, permeability) based on
reconnaissance field work or data from other reports.

B. Seismotectonic Considerations
Provide concise information about the seismic and tectonic setting of the THP site and adjacent
area and how it may relate to slope stability, surface soil erosion, or sedimentation.

C. Geomorphology
1. Landslides � Each landslide that could pose a significant risk to public health and safety,

listed species  or  their environments, water quality, or public lands, and that may be adversely
affected by proposed  timber harvesting activities should be addressed in the engineering
geologic report. The following information should be included:
a. Description of type of landslide and its physical features (use nomenclature of Crudden

and Varnes, 1996).
b. Documentation of landslide dimensions, including width, length, and depth and the

method used to measure or estimate the dimensions.
c. General description of type and density of vegetation and degree of revegetation in

landslide area. If large trees are present in the landslide area, are any in a position where
the landslide could potentially deliver woody debris to stream channels?

d. Description of the ground slope(s) of the landslide and adjoining ground. Identify
variations in slope greater than 10 percent along the landslide profile. Describe how slope
measurements were made.

e. Describe the relative position of the landslide on the slope.
f. Evaluate the volume of sediment delivered to watercourses from landslides that have

failed within the past 10 years.
1) Describe how sediment volumes were determined.
2) Estimate volume of sediment in a position to enter watercourses from each landslide,

if any, and the relative rate of sediment delivery. Discuss the methods used to make
the estimate.

g. Landslide materials (bedrock, weathered bedrock, soil, colluvium).
h. Degree of activity and/or relative stability � when was the landslide last active? Include

discussion of  reasoning used to determine activity and relative stability. Protocol for
assessing relative stability should follow Keaton and DeGraff (1996).

i. Triggering mechanism � For historic landslides with known failure dates, did the
landslide fail in response to a  storm or earthquake event?

j. Slope modifications � did the landslide fail from a natural or modified slope? Have
existing cuts and fills remained stable since the slopes were modified?

k. Identify springs, marshes, or wet areas.
l. Illustrations where needed, such as field-developed or interpretive cross sections, and

detailed maps or illustrations of landslide features.
m. Provide other information as needed.

2.    Landscape Geomorphology Indicative of Potentially Unstable Slopes
a. Inner Gorge � Refer to Division of Mines and Geology Note 50.
b. Debris Slide Slope � Refer to Division of Mines and Geology Note 50.
c. Other landforms, such as hummocky areas, closed depressions,  disorganized drainages,

disrupted linear  features such as fences or roads, benches of questionable origin, tension
cracks, leaning trees, or seepage sites.



d. Potential debris flow source area, such as colluvial filled swales inclined more steeply
than 50 percent. Where computer models of steep topographic swales are available for a
site from the landowner the RPF, or  elsewhere, they should be included in the report.

D. Soil and Regolith from Published Soil Surveys or from the RPF as Modified by On-site
Observations
1. Soil series
2. Soil thickness
3. Soil textural properties (grain size, plasticity, Uniform Soil Classification)
4. Soil drainage classification
5. Permeability contrasts between soil and underlying bedrock
6. Potential surface soil erosion hazard � identify how this was determined

E. Regional or local climate information as provided by the RPF. This should include, but not be
limited to relative storm intensities, snow accumulations, and potential for rain-on-snow as it may
affect terrain stability or surface soil erosion.

IV. Proposed Timber Harvesting Activities (obtained from THP)

A. Silviculture
B. Site Preparation
C. Yarding System(s)
D. Road and Landing Construction / Reconstruction and Maintenance
E. Winter or wet weather operations
F. Equipment operations on steep slopes
G. Other

V.    Potential Effects on Slope Stability and Surface Soil Erosion from Proposed Operations

The engineering geologic report should provide a thorough, well-reasoned discussion or rationale and
explicit conclusions on how the proposed timber harvesting operations may affect both short- and long-
term site-specific slope stability and surface soil erosion. Potential effect-generating activities may
include, but are not limited to road design and construction method, excavation and disposal of
materials, road and skid trail drainage, road use and maintenance, vegetation removal, and site
preparation.

VI. Cumulative Effects Assessment Related to Slope Stability, Surface Soil Erosion, and Sedimentation

A. Identify existing, ongoing problems associated with landsliding, surface soil erosion, and
sedimentation within theTHP area, including appurtenant and legacy roads. This will probably
require interpretation of historical aerial photography as well as office research, personal contacts,
and fieldwork. Discuss how nearby geologically similar areas have responded to harvesting and
road building in the context of significant storm events or earthquakes.

B. Discuss potential impacts from current or past activities within the watershed that could interact
with potential effects from the proposed Timber Harvesting Plan. These activities would include,
but not be limited to, dams and water works, mining, other agriculture and grazing, urbanization,
and roads.

C. From the context of geologic and geomorphic conditions and environmental concerns, evaluate
how the proposed activities and any reasonably foreseeable future activities could interact with
existing conditions within the watershed and how this may impact environmental issues of concern.
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VII.  Mitigation of Problem Areas

Identify areas of concern.  Describe specific mitigative measures needed to minimize potential effects
for the identified areas of concern. Where mitigations require an engineered design, the services of a
civil engineer will be required. Mitigation monitoring plans developed in cooperation with the RPF
should be included. The mitigations may be related to recent or dormant landslides, areas of surface
soil erosion, new road construction, road reconstruction, stream crossings, yarding activities,
silviculture, site preparation, cumulative effects within the watershed, and/or other factors. The
mitigation work should be based on the potential hazard process (likelihood of landslide initiation or
acceleration or an increase in surface soil erosion), the potential effects of the landslide or increased
erosion with respect to sediment mobilization or water flow, and the potential risk to public health and
safety, listed species or their habitats, water quality, forest soil productivity, or public lands. The report
should specify inspections and monitoring where needed.

VIII. References

All references used, including aerial photographs, should be cited.

IX.   Maps and Diagrams � These should include, but not be limited to the following:

A. Regional geologic and geomorphic map(s) at a scale of 1:24,000 or larger. This map should show
the location of the Timber Harvesting Plan and identify geologic features and downstream/
downslope resources that could affect or be affected by the proposed timber harvesting operations.
This map should also provide regional information for the watershed in which the Timber
Harvesting Plan is being submitted to allow for an assessment of potential cumulative effects of
sediment or debris identification.  All maps should include a north arrow, bar scale, contour
interval, and legend consistent with the guidelines defined by the California State Board of
Registration for Geologists and Geophysicists (1993).

B. Site location map, typically at a scale of 1:12,000. The scale of the site location map should be
large enough to show all needed information. The map should display:
1. Timber Harvesting Plan boundaries
2. Logging units
3. Road locations, characterized by width, drainage design, and surfacing; including existing,

planned, and legacy  roads (old and unmaintained roads)
4. Landing locations, including existing, planned, and legacy landings
5. Watercourses, springs, and wet areas
6. Silvicultural units
7. Landslides, gullies, or sediment depositional areas, including those not further discussed in the

report.
8. Locations of analysis sites and mitigation points

C. Detailed site-specific maps and diagrams. Where specific information or mitigation measures are
identified in the engineering geologic report, detailed maps, cross sections, diagrams, and/or
schematic illustrations should be included at a scale that adequately presents the needed
information.

X- Authority

The California Business and Professions Code requires that the Certified Engineering Geologist,
Registered Geologist, or geotechnical Professional Engineer must be working within his/her area of
expertise and shall sign the final report. Inclusion of license numbers and/or official stamps shall be per
the requirements of the individual licensing boards.
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CALIFORNIA GEOLOGY is a full-color bimonthly magazine addressing a wide spectrum of earth science subjects.
Technical and general interest articles cover geologic hazards, seismology, minerals, paleontology, mining, and field
trips.  Issues also include a Teacher Feature, book reviews, events calendar, and DMG publication releases.  $12.00
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